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AGENTS OF HVDRILLA VERTICILLATA:SEARCH FOR BIOLOGICAL CONTROL 
RWANDn, BURUNDI AND UGANDA, FEB=MARCH 1983REPORT ON VISITS TO 
Introduction 
Following the co~pletion of the fruitless search for Hydrilla 
the survey is being extended to neighbouring countriesin Kenya, 
and in the CIBC
along the lines suggested by Pemberton (1980) 
Project Proposal. 
Because of the lack of available information about the diverse 
and the apparent absence of herba­waterways of Rwanda and Burundi, 
rium records of Hydrilla, a preliminary reconnaissance was felt
 to 
This visit was planned for January 1983 to coincidebe necessary.
with the short dry season; unfortunately, it had to be delayed 
for 
but a two-week visit (8-22 February)various administrative reasons, 
has now been completed. 
mainl~ fromPrevious Hydrilla records from Uganda have come 
Lake Bunyoni ln the South-West and from the Jinja area of Lake 
The former site is currently inaccessible due to theVictoria.
poor security situation, but the latter was felt to be sufficien
tly 
A ten-day survey was therefore under­safe to commence field work. 
taken in early March (1-1oth), based in Jinja but including an ex­
cursion to Lake Kioga. 
In Burundi abundant sources of Hycrilla were found in Lake lakes Cyohoha andTanganyika,	 within easy reach of Bujumbura; 
Rweru in the North of the country were not visited. In Rwanda 
the 
great diversity of aquatic systems could not be adequately cove
red 
in the short time available, especially as heavy rain had made 
travel towards the West and North of the country difficult., Hyd
rilla 
was not found at any of the sites visited in Rwanda, although c
on­
ditions appear favourable in some parts of lake Kivu; waterways
 in 
the Akagera/Nile drainage system towards the East of the countr
y 
appear less suitable. ­
In Uganda, several days of searching in Lake Vistoria, around 
Jinja, failed to reveal an extant source of Hydrilla. An abundant 
growth of the plant was, however, found in a limited area of La
ke 
Kioga, near to the inflow of the Victoria Nile. 
It is proposed that a further visit should be made during 
the main dry season (June-July) to include lakes Bulera (N. Rwanda), 
~nd Rweru (Rwanda/Burundi border) and the South of Lake Kivu; a 
longer period should be spent at Bujumbura so that more collections 
can be made. Proposals forof Hydrilla and associated organ~sms
 
Uganda are more difficult to formulate, given the continued unc
er­

tainty in the security situation; if possible, further collectio
ns
 





Burundi - Lake Tanganyika 
\ Following his discovery of Hydrilla at localities on Lake 
Tanganyika near Kigoma in Tanzania, Pemberton suggested that th
e 
Burundi shore of the lake might well provide a suitable site fo
r 
The present visit confirmed this:collecting natural enemies. 
a population of Hydrilla was found scarcely three kilometers 
r~ 
~	 from the centre of Bujumbura whilst the plant seems to
 be common 
along a stretch of shallow bays 16-21kms South of the city. 
Hydrilla appears to be absent from the next 50km of shore, which
 
are steep and rocky, but local fishermen reported the presence 
of 
the plant again at Rumonge, 77km South of Bujumbura; unfortunately, 
•  + .  
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s t o r m y  w e a t h e r  p r e v e n t e d  t h e  b o a t  s e a r c h  t h a t  w o u l d  h a v e  b e e n  
n e e d e d  t o  c o n f i r m  t h i s ,  b u t  t h e  h a b i t a t  l o o k s  s u i t a b l e .  I n  
g e n e r a l ,  f i s h e r m e n  k n e w  t h e  p l a n t  a n d  a p p a r e n t l y  a t t a c h  s o m e  
i m p o r t a n c e  t o  i t  a s  a  s h e l t e r  f o r  f i s h .  
H y d r i l l a  w a s  f o u n d  o n  g e n t l y  s h e l v i n g  s h o r e s ,  w i t h  a  m u d d y  
o r  s a n d y  b o t t o m ,  a n d  i n  c l e a r  w a t E F ,  1  t o  1 . 5 m  d e e p .  T h e  p l a n t  
f o r m e d  i n  s o m e  p l a c e s  a  t h i c k  c a r p e t  o f  t a n g l e d  s t e m s ,  c o v e r i n g  
t h e  hyd~soil t o  a  d e p t h  o f  c . 5 0 c m  b u t  n o t  r e a c h i n g  t h e  s u r f a c e  ­
e v e n  t h o u g h  s o m e  s t e m s  b o r e  f l o w e r s ;  t h i s  s i t u a t i o n  i s  p r o b a b l y  
d u e  t o  w a v e  a c t i o n  w h i c h  i s  s e v e r e  a t  t i m e s .  S t a n d s  o f  H y d r i l l a  
i n c l u d e d  a  l e s s e r  a m o u n t  o f  V a l l i s n e r i a  ? s p i r a l i s  a n d  P o t a m o g e t o n  
? p e c t i n a t u s .  
A  s i n g l e  s a m p l e  o f  H y d r i l l a  ( E .  3 k g )  w a s  c o l l e c t e d  a n d  t h i s  .~ 
s h o w e d  v e r y  l i t t l e  s i g n  o f  d a m a g e  o f  a n y  k i n d .  A  c a r e f u l  s e a r c h  
o f  t h e  s a m p l e ,  a s s i s t e d  b y  l o c a l  f i s h e r i e s  s t a f f ,  y i e l d e d  l a r g e  
n u m b e r s  o f  a q a a t i c  s n a i l s  ( a s  y e t  u n d e t e r m i n e d )  b u t  n o  i n s e c t s .  
A  s m a l l  s a m p l e  o f  t h e  p l a n t  w a s  p r e s e r v e d  a l i v e ,  f i r s t l y  t o  
e s t a b l i s h  a  c u l t u r e  u n d e r  q u a r a n t i n e  i n  N a i r o b i  a n d  s e c o n d l y  t o  
s e r v e  a s  a  m o d e l  t o  s h o w  t o  f i s h e r m e n  a n d  f i e l d  s t a f f  i n  R w a n d a .  
W i t h  a  v i e w  t o  p o s s i b l e  l o n g e r - t e r m  w o r k  b y  C l B C  o r  U S D A  
s t a f f ,  i t  m a y  b e  s a i d  t h a t  i n  B u r u n d i  t h e  a t t i t u d e  t o  f o r e i g n  
r e s e a r c h  w o r k e r s  a p p e a E s  q u i t e  p o s i t i v e .  B o t h  U S A I D . s t a f f  . ( M r  
H .  F i s h e r )  a n d  t h e  P e a c e  C o r p s  D i r e c t o r  ( M s  K .  T i l f o r d )  s u g g e s t e d  
t h a t  a  s u i t a b l e  w o r k e r  w o u l d  e n c o u n t e r  n o  d i f f i c u l t i e s  s o  l o n g  a s  
t h e y  w e r e  a t t a c h e d  t o  a  B u r u n d i a n  i n s t i t u t i o n  a n d  w e r e  s e e n  t o  
c o n t r i b u t e  s o m e t h i n g ,  e i t h e r  i n  m a t e r i a l s  o r .  e x p e r t i s e ,  t o  t h e  
1 0 c a l  d e v e l o p m e n t  e f  f o r t  ( s ' e n s i l l a t o ) •  T h e  D i r e c t o r  0 f  E a u x  e t  
F o r e t s  / M r  N y a k a g e n i ) , ·  t h e  D e p a r t m e n t  u n d e r  w h o s e  j u r i d i c t i o n  
a n y  s u c h  w o r k  w o u l d  f a l l ,  i s  h i m s e l f  a  h y d r o b i o l o g i s t  w i t h  a  k e e n  
i n t e r e s t  i n  researc~ w o r k ;  l i m i t e d  f a c i l i t i e s  a r e  a v a i l a b l e ,  i n ­
c l U d i n g  a  s m a l l  l a b o r a t o r y  a n d  t h e  u s e  o f  a  b o a t  ( w h e n  n o t  r e q u i r e d  
f o r  o t h e r  d u t i e s ) .  C u r r e n t l y  t h e  p o s s i b i l i t i e s  f o r  r e s e a r c h  a r e  
h a m p e r e d  b y  l a c k  o f  t r a i n e d  s t a f f ,  f u n d s  a n d  e q u i p m e n t .  A n y  p r o ­
j e c t  b a s e d  i n  B u r u n d i  f o r  a n  e x t e r i d e d  p e r i o d  s h o u l d  p r o v i d e  f o r  
a n  a p p r o p r i a t e  c o n t r i b u t i o n  t o  t h e  h o s t  o r g a n i s a t i o n  i n  t h e  f o r m  
o f  l i t e r a t u r e  a n d  l a b o r a t o r y / f i e l d - c o l l e c t i n g  m a t e r i a l s ;  t e c h n i c a l  
s u p p l i e s  s e e m ,  i n  g e n e r a l ,  n o t  t o  b e  a v a i l a b l e  i n  B u j u m b u r a .  
T h e  m a i n , o b s t a c l e  t o  w o r k  i n  B u r u n d i  i s  t h e  h i g h  c o s t  o f  
l i v i n g  a n d  e s p e c i a l l y  o f  t r a n s p o r t a t i o n  ( c a r  h i r e  c o s t s  U S  $ 7 0 - 7 5  
p e r  d a y ,  g a s o l i n e  $ 1 . 2 0  p e r  l i t r e ) .  M o s t  f i s h e r i e s  s t a f f  a n d  a l l  
o f f i c i a l s  s p e a k  F r e n c h ,  b u t  m o s t  f i s h e r m e n  a n d  v i l l a g e r s  d o  n o t ;  
t h e s e  l a t t e r  u s u a l l y  s p e a k  s o m e  k i - s w a h i l i .  
R w a n d a  
R w a n d a  h a s  a  g r e a t  v a r i e t y  o f  a q u a t i c  h a b i t a t s .  M o s t  o f  t h e  
c o u n t r y  i s  d r a i n e d  b y  a n  e x t e n s i v e  n e t w o r k  o f  r i v e r s  f l o w i n g  e v e n ­
t u a l l y  i n t o  l a k e  V i c t o r i a  - a n d  r e f e r r e d  t o  l o o s e l y  a s  t h e  ' N i l e  
drainagel~ M a n y  o f  t h e s e  r i v e r s  a r e  s w i f t l y  f l o w i n g  a n d  a l l  a r e  
h e a v i l y  l~den w i t h  s e d i m e n t .  W i t h i n  t h i s  s y s t e m ,  m o r e  p r o m i s i n g  
h a b i t a t s  e x i s t  i n  t h e  m a n y  s w a m p s  t h a t  o c c u p y  f l a t  v a l l e y  b o t t o m s ,  
a n d  i n  t h e  l a k e s  a l o n g  t h e  A k a g e r a  R i v e r  t o  t h e  E a s t  o f  t h e  
c o u n t r y  ( d e s c r i b e d  b e l o w ) .  T h e r e  a r e  a l s o  i n  t h i s  a r e a  n u m e r o u s  
f i s h  f a r m s  ( n o w  o f t e n  d e r e l i e t )  a n d  w a t e r  s u p p l y  d a m s ;  s o m e  o f  
t h e s e  a r e  l o n g - e s t a b l i s h e d  a n d  l e s s  charge~ w i t h  s e d i m e n t  a n d  s o  
p o t e n t i a l l y  m o r e  p r o m i s i n g  • .  
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W i t h o u t  e n u m e r a t i n g  i n d i v i d u a l  s i t e s ,  i t  m a y  s u f f i c e  t o  s a y 
  
t h a t  n o n e  o f  t h e  m a n y  p o n d s  v i s i t e d  ( f r o m  K a y o n z o  i n  t h e  E a s t , 
  
v i a  K i g a l i  a n d  G i t a r a m a ,  t o  B u t a r e  i n  t h e  S o u t h )  s u p p o r t e d  a  w e l l 
  
d e v e l o p e d  s u b m e r s e d  f l o r s .  I n  i n d i v i d u a l  p o n d s  t h e r e  w e r e  a b u n ­ 

d a n t  g r o w t h s  o f  N y m p h a e a  s p p . ,  s o m e t i m e s  a c c o m p a n i e d  b y  C e r a t o ­ 

p h y l l u m  d e m e r s u m  a n d  A p o n o g e t o n  s p . ,  a n d  i n  t w o  c a s e s  a  q u a n t i t y 
  
o f  C h a r a  s p . ;  h o w e v e r ,  n o  H y d r i l l a  o r  r e l a t e d  p l a n t s  w e r e  f o u n d 
  
T h e  A k a g e r a  r i v e r  s y s t e m  s e e m s  t o  c o m p r i s e  a t  l e a s t  t h r e e  
q u i t e  d i f f e r e n t  a q u a t i c  e n v i r o n m e n t s .  T h e  r i v e r  i t s e l f  i s  
m o d e r a t e l y  s w i f t - f l o w i n g ,  s e d i m e n t  l a d e n  a n d  c . 1 6 m  d e e p ,  t h e  
b a n k s  f r i n g e d  w i t h  f l o a t i n g  m a t s  o f  C y p e r u s  p a p y r u s  - a l t o g e t h e r  
q u i t e  u n s u i t a b l e  f o r  r o o t e d  s u b m e r s e d  a q u a t i c s .  A l o n g s i d e  m h e  
r i v e r  a r e  e x t e n s i v e  s w a m p s ,  p a r t i a l l y  f l o a t i n g ,  a n d  c u t  b y  c h a n n e l s  
1 - 3 m  d e e p ;  t h e  w a t e r  i n  t h e s e  c h a n n e l s  w a s  v e r y  c l e a r ,  s o m e w h a t  
d a r k - t i n t e d ,  a n d ,  j U d g i n g  b y  t h e  p o o r  g r o w t h  o f  N y m p h a e a  a n d  P i s t i a  
i n  t h e m ,  prob~bly v e r y  l o w  i n  n u t r i e n t s .  T h e  t h i r d  c o m p o n e n t  i s  
p r o v i d e d  b y  t h e  l a k e s  - o f  w h i c h  o n l y  I h e m a  w a s  v i s i t e d :  t h i s  l a k e  
i s  t u r b i d ,  m a i n l y  d u e  t o  a b u n d a n t  p h y t o p l a n k t o n ,  6 - 7 m  d e e p ,  a n d  
s u p p o r t s  a  m a j o r  f i s h e r y  p r o j e c t  ( b a s e d  o n  T i l a p i a  a n d  C l a r i a s ) ;  
t h e  s h o r e s  a r e  m a i n l y  g e n t l y  s h e l v i n g ,  m u d d y  o r  s a n d y ,  f r i n g e d  
w i t h  A e s c h y n o m e n e  e l a p h r o x y l o n  o n  t h e  l a n d w a r d  s h o r e  a n d  w i t h  
C .  p a p y r u s  a l o n g  t h e  c o u r s e  o f  t h e  A k a g e r a  r i v e r .  
E m e r s e  a q u a t i c s  s u c h  a s  H y d r o c o t y l e  a n d  L U d w i g i a  a r e  a b u n d a n t  
i n  t h e  s w a m p s  a n d  a l o n g  t h e  A k a g e r a  r i v e r .  T h e  o n l y  s u b m e r s e  a q u a ­
t i c  f o u n d  w a s  U t r i c u l a r i a  ? i n f l e x a ,  b u t  b o t h  l o c a l  f i s h e r m e n  a n d  
t h e  f i s h e r i e s  s p e c i a l i s t  i n  c h a r g e  o f  t h e  P e c h e r i e  I h e m a  ( V i n c e n t  
F r a n k )  r e p o r t e d  a t  t i m e s  h~ving s e e n  o t h e r  a q u a t i c s  i n  t h e  s w a m p  
c h a n n e l s ;  i t  w a s  s u g g e s t e d  t h a t  i n c r e a s e d  f l o w  l a t e r  i n  t h e  w e t  
s e a s o n  m i g h t  i m p r o v e  t h e  n u t r i e n t  s t a t u s  o f  t h e s e  w a t e r s ' a n d  p r o ­
m o t e  p l a n t  g r o w t h .  N o  s u b m e r s e  p l a n t s  w e r e  f o u n d  i n  t h e  m a i n  
l a k e  - p o s s i b l y  t h e y  a r e  d i s c o u r a g e d  b y  t h e  a b u n d a n t  h i p p o s ,  
c a u s i n g  p h y s i c a l  d a m a g e ,  a n d  t h e  p h y t o p h a g o u s  T i l a p i a  r e n d a l l i ,  
w h i c h  i s  a l s o  q u i t e  c o m m o n .  
L a k e  K i v u ,  i n  c o m p l e t e  c o n t r a s t ,  i s  d e e p  a n d  v e r y  c l e a r .  A l o n g  
m o s t  o f  t h e  s h o r e  v i s i t e d  ( a  s t r e t c h  o f  c . 4 0 k m  f r o m  K i b u y e  s o u t h ­
w a r d s )  m o u n t a i n s  p l u n g e  s t r a i g h t  i n t o  t h e  l a k e  f o r m i n g  s t e e p ,  r o c k y  
s h o r e s  w i t h  n u m e r o u s  1 0 1 1 g  s h e l t e r e d  i n l e t s .  A t  t h e  h e a d  o f  m o s t  
o f  t h e s e  i n l e t s  t h e r e  a r e  s t r e a m  i n f l o w s ,  p r o v i d i n g  s h a l l o w  a r e a s  
w i t h  s a n d  o r  m u d  b o t t o m s ,  p o t e n t i a l l y  s u i t a b l e  f o r  a q u a t i c  p l a n t s •  
O n l y  ~ t o t a l l y  s u b m e r s e d  p l a n t  w a s  f o u n d ,  a  s m a l l  P o t a m o g e t o n ,  
a n d  t h a t  o n l y  a t  o n e  l o c a l i t y .  M a n y  s h o r e s  w e r e  f r i n g e d  w i t h  a  
s e d g e  w h i c h  f o r m s  a b u n d a n t  s u b m e r s e d  l e a v e s  d u r i n g  i t s  e a r l y  g r o w t h  
s t a g e s .  I t  s e e m s  l i k e l y  t h a t  t h e  a b u n d a n t  a n d  d i v e r s e  c i c h l i d  
f a u n a  o f  t h e  l a k e  c o n t r i b u t e s  t o  t h e  p a u c i t y  o f  a q u a t i c  v e g e t a t i o n .  
L o c a l  f i s h e r m e n  c l a i m e d  t o  r e c o g n i s e  s a m p l e s  o f  H y d r i l l a ,  b u t  
s e e m i n g l y  o n l y  f r o m  s t r a n d e d  f r a g m e n t s ;  t h e y  p r o v e d  u n a b l e  t o  
p r o v i d e  e x a m p l e s  d u r i n g  a  d a y ' s  s e a r c h .  F i s h e r i e s  b i o l o g i s t s  a n d  
o t h e r s  r e p o r t e d  t h a t  t h e  n o r t h e r n  p a r t  o f  t h e  l a k e ,  n e a r  G i s e n y i ,  
i s  t o t a l l y  d e v o i d  o f  a q u a t i c  m a c r o p h y t e s ,  b u t  t h a t  t h e  a r e a  o f  
C y a n g u g u ,  a t  t h e  s o u t h e r n  e n d  o f  t h e  l a k e ,  i s  m o r e  f e r t i l e .  A  
v i s i t  t o  t h i s  l a t t e r  r e g i o n  w o u l d  s e e m  w o r t h w h i l e  i f  i t  c a n  b e  
c o m b i n e d  w i t h  a  s e c o n d  v i s i t  t o  B u r u n d i .  
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U g a n d a  - L a k e s  Vict~ria a n d  K i o g a  
B e c a u s e  o f  t h e  v a s t  p o t e n t i a l  a r e a  o f  s e a r c h ,  t h e  s u r v e y  o f  
L a k e s  V i c t o r i a  a n d  K i o g a  h a d  t o  d e p e n d  h e a v i l y  o n  l o c a l  infor~ 
m a t i o n .  I n i t i a l l y  c o n t a c t  w a s  e s t a b l i s h e d  w i t h  ~he U g a n d a  F r e s h ­
w a t e r  F i s h e r i e s  R e s e a r c h  O r g a n i s a t i o n ;  m e m b e r s  o f  s t a f f  a r r a n g e d  
f o r  t h e  h i r e  o f  a  b o a t  a n d  e n g i n e ,  t o o k  p a r t  i n  n o s t  o f  t h e  l a k e  
s e a r c h e s  a n d  a l t o g e t h e r  p r o v i d e d  i n v a l u a b l e  s u p p o r t .  O n  a r r i v a l  
i n  J i n j a ,  v i s i t s  w e r e  m a d e  b y  r o a d  a n d  b o a t  t o  s e t t l e m e n t s  a n d  
f i s h  l a n d i n g  b e a c h e s  o n  L a k e  V i c t o r i a .  F i s h e r m e n  w e r e  s h o w n  
s a m p l e s  o f  t h e  p l a n t  a n d  a f f e r e d  c a s h  i n c e n t i v e s  f o r  f i r m  i n f o r ­
m a t i o n  a n d  l o c a l l y  c o l l e c t e d  s a m p l e s .  S p e c i f i c  r e p o r t s  w e r e  
f o l l o w e d  u p  b y  b o a t  s e a r c h e s ,  i f  p o s s i b l e  t a k i n g  t h e  i n f o r m a n t  a s  
g u i d e .  
A l m o s t  w i t h o u t  excep~ion, f i s h e r m e n  c l a i m e d  t o  h a v e  s e e n  
H y d r i l l a ,  b u t . m o s t  r e p o r t e d  t h a t  i t  w a s  f o u n d  i n  d e e p  w a t e r  a n d  
o n l y  b r o u g h t  u p  b y  c h a n c e  i n  n e t s .  M a n y  h o u r s  w e r e  s p e n t  c h e c k i n g  
o u t  a p p a r e n t l y  p r e c i s e  r e p o r t s  o f  t h e  p l a n t  i n  a c c e s s i b l e  s i t e s ,  
s u c h  a s  s w a m p s  a n d  s h a l l o w  i n l e t s ,  b u t  a l l  p r o v e d  f r u i t l e s s .  
U n f o r t u n a t e l y ,  l a c k  o f  a  s u i t a b l y  ' s e a w o r t h y '  b o a t  p r e v e n t e d  m e  
f r o m  f o l l o w i n g  u p  p e r s i s t e n t  r e p o r t s  t h a t  " H y d r i l l a  c o u l d  b e  f o u n d  
a t  ' l i n g e r a ' ,  a n  a r e a  n e a r  B u v u m a  I s l a n d ,  w e l l  o f f  s h o r e .  H o w e v e r ,  
i t  i s  h o p e d  t h a t  l o c a l  p e o p l e  w i l l  e v e n t u a l l y  b r i n g  i n  s a m p l e s ,  i f  
t h e  p l a n t  c a n  i n d e e d  b e  f o u n d  t h e r e .  
T h e  J i n j a  a r e a  o f  L a k e  V i c t o r i a  i s  r e m a r k a b l e  f o r  " t h e  c l a r i t y  
o f  t h e  w a t e r  a n d  t h e  d i v e r s i t y  o f  t h e  s h o r e  l i n e  - i n c l u d i n g  
v a r i o u s  k i n d s  o f  s w a m p s ,  m u d d y ,  s a n d y  a n d  r o c k y  s h o r e s  a n d  d i f f e r e n t  
d e g r e e s  o f  e x p o s u r e  t o  w a v e  a c t i o n .  H o w e v e r ,  p e r h a p s  m o r e  r e m a r k ­
a b l e  i s  t h e  s e e m i n g l y  c o m p l e t e  a b s e n c e  o f  a  s u b m e r s e  f l o r a ;  a  f e w  
s t a n d s  o f  T r a p a  a n d  o c c a s i o n a l  p l a n t s  o f  P i s t a a ,  b o t h  i n  t h e  c h a n n e l  
l e a d i n g  t o  t h e  H e a d  o f  t h e  N i l e ,  w e r e  t h e  o n l y  t r u l y  a q u a t i c  p l a n t s  
e n c o u n t e r e d .  I t  m a y  b e  s i g n i f i c a n t  t h a t  t h e  p r e v i o u s  H y d r i l l a  
r e c o r d s  a l l  d a t e  f r o m  b e f o r e  t h e  c l o s i n g  o f  t h e  G w e n  F a l l s  D a m  
· ,  
( w h i c h  r e s u l t e d  i n  a  m a r k e d  r i s e  i n  t h e  w a t e r  l e v e l )  a n d  b e f o r e  t h e  
e x p l o s i v e  s p r e a d  o f  i n t r o d u c e d  T i l a p i a  s p e c i e s  ( w h i c h  i n c l u a e d  t h e  
p h y t o p h a g o u s  T .  r e n d a l l i / T .  z i l l i i ) .  
A  v i s i t  w a s  m a d e  b y  r o a d  t o  t h e  T e r i n y i  F e r r y  ( n o w  a  b r i d g e )  
.  
.  w h e r e  t h e  M p o l o g o m a  r i v e r ,  f l o w i n g  i n t o  L a k e  K i o g a ,  passes~ t h r o u g h  
e x t e n s i v e  s w a m p s .  T h e  w a t e r  c a r r i e d  a  h e a v y  s e d i m e n t  b u r d e n  b u t  
s u p p o r t e d  l u x u r i a n t  b e d s  o f  C e r a t o p h y l l u m ,  U t r i c u l a r i a ,  N y m p h a e a  
L U d w i g i a  a n d  H y d r o c o t y l e .  
F i n a l l y ,  a  s e a r c h  w a s  m a d e  o f  p a r t  o f  L a k e  K i o g a ,  b a s e d  a t  t h e  
i m p o r t a n t  f i s h - l a n d i n g  o f  B u k u n g u .  E a r l i e r  f i s h e r i e s  d e p a r t m e n t  
r e p o r t s  i n d i c a t e  t h a t  K i o g a  w a s  p r e v i o u s l y  m u c h  s h a l l o w e r  a n d  c o m ­
p l e t e l y  c a r p e t e d  w i t h  a q u a t i c  p l a n t s .  S u b m e r s e  p l a n t s  a r e  n o w  
s e e m i n g l y  l i m i t e d  t o  a  s h a l l o w  a r e a ,  p r e v i o u s l y  a n  i s l a n d ,  n e x t  
t o  t h e  i n f l o w  o f  t h e  V i c t J r i a  N i l e ,  w h i c h  p r e s u m a b l y  d e p o s i t e d  
t h e s e  s e d i m e n t s  a s  a  l e v e e ,  a n d  t o  t h e  m a r g i n  o f  n e a r b y  s w a m p s .  
T h i s  i s  a l s o  t h e  a r e a  w h e r e  m o s t  o f  t h e  f i s h i n g  i s  d o n e  a n d  s o  
t h e  n e t s  o f  f i s h e r m e n  l a n d i n g  a t  B u k u n g u  w e r e  f u l l  o f  f r a g m e n t s  
o f  a q u a t i c  p l a n t s .  T h e  c l a r i t y  o f  t h e  w a t e r  a n d  t h e  p l a n k t o n  
c o m p o s i t i o n  ( U F F R O ,  p e r s .  c o m m . )  i n d i c a t e  t h a t  t h i s  a r e a  i s  i n ­
f l u e n c e d  m a i n l y  b y  t h e  f l o w  f r o m  l a k e  V i c t o r i a ,  r a t h e r  t h a n  b y  
t h a t  f r o m  t h e  e a s t e r n  e n d  o f  L a k e  K i o g a .  
-5­
The water in the plant-rich area is 1.7-2.0m deep, with a 
beds are marked at the surface byfine mud or silt bottom. Weed 
leaves of Nymphaea sp. and Potamogeton ?schweinfurthii; howeve
r, 
in biomass terms, Lagarosiphon sp. is probably the dominant pla
nt 
with s~aller quantities of Najas, Ceratophyllum, Vallisneria and 
Hydrilla. Occasional strands of both Lagarosiphon and Hydrilla
 
approach the surface, but flowers were not found. The Ceratoph
yllum 
and Najas both	 showed a remarkably compact growth form and l
In the swamp margin habitat,neither approached the surface. 
with some LagarosiphonCeratophyllum and Najas appeared dominant,
 
and Vallisneria, little Potamogeton but seemingly no Hydrilla.

 
Substantial samples of most plants were collected with a
.
.	 but the mixed stands of plants made it difficult todrag-rake,
associate the fauna collected with a particular host. Gastropo
ds 
were extremely abundant but insects of all kinds were very few
. 
Pyralid larvae, presumably Nymphula, were collected from Potam
o­
geton, Najas and Ceratophyllum and a single specimen from Lagaro­
siphon, but none from the Hydrilla. In general, the Lagarosip
hon
however, some older
and Hydrilla showed little sign of damage; 
strands of the latter had 'bunch-tops' followed by normal regro
wth 
of subapical shoots, suggesting previous tip-damage. 
From the biological point of view, Bukungu would be an 
the village offers no facilities:excellent study site. However, 
for security it is necessary to camp next to the police statio
n 
or piped water,in the main square, there is of course no power 
and the village is only accessible by a rather poor road (which 
is cut in wet weather). More importantly, the security situation 
in the area remains very uncertain. Certainly it would seem 
unwise to try to base a long-term study at this site. Because 
of the importance of ~he Kioga fisheries, UFFRO staff are planning If some support couls bEto re-start field work on the lake.
 
given to their programme, it may be possible to arrange for the
m
 
to make further collections of Hydrilla, with or without the
 
assistance of CIBC staff.
 
The UFFRO laboratories in Jinja are substantial and basically 
well equipped, though now very short of 'consumable' supplies.' 
(che~icals, glass-ware etc.) and transport (both vehicles and boats). 
Jinja for the moment seems tolerably safe, at least by day, but
.-	
Further
accomodation would present problems on a longer visit. 
studies could be made in the area, especially if a more access
ible 




Small dried fragments of plants from both Kioga and Tangan­
yika have been	 sent to Dr Pieterse of the Royal Tropical Instit
ute" 
believes the samples to be Hydrilla, similar to thatAmsterdam. He
previously collected from Lake Tanganyika, but different from 
his 
The material from Burundi appears rather differentother material.
from that from Uganda, the latter being more robust, with more
 
'triangular'and sharply pointed leaves, bearing soft 'spines' o
n 
the underside of the mid-rib; these differences have so far pe
r­
sisted in laboratory culture. Living samples are being sent to
 
Amsterdam for iso-enzyme studies. 
-----....--.._~j
 
. . . . . . . . . . 
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C o n c l u s i o n s  a n d  R e c o m m e n d a t i o n s  
1 .  D u r i n g  t h e  Curren~ Y e a r  ( t o  S e p t e m b e r  1~83): 
a )  U g a n d a .  E x p l o r e  t h e  p o s s i b : l i t y  o f  o b t E i n i n g  f u r t h e r  ma~er:al 
a n d  d a t a  f r o m  K i o g a ,  i n  c o l l a b o r a t i o n  w i t h  U F F R O ,  J i n j a .  
b )  B u r u n d i .  M a k e  a  f u r t h e r  v i s i t  t o  B u j u m t u r a  d u r i n g  t h e  m a i n  
d r y  s e a s o n  ( J u n e )  t o  c o l l e c t  fro~. a s  n a n y  si~es a s  p O E s i b l e  o n  
L a k e  T a n g a n y i k a ;  v i s i t  L a k e  R w e r u  ( N .  B u r u n d i ) .  
c )  R w a n d a .  V i s i t  L a k e  B u l e r s  cr~. R w a n d a )  a n d  C y a n g u g L  ( L a k e  
K i v u ,  S . W .  R w a n d a ) .  
T h e  p o s s i b i l i t y  o f  f u r t h e r  w o r k  i n  U g a n d a  w i l l  h E u e  t o  b e  
c o n t i n u a l l y  a s s e s s e d  i n  th~ l i g h t  o f  t h e  c~anging s e c u r i t y  
s i t u a t i o n .  
T o  enabl~ t h e  o~jectives o f  b )  a n d  c )  t o  b e  c o m b i n e d ,  i t  i s  
s u g g e s t e d  tha~ t h e  n e x t  m i s s i o ,  w o u l d  s t a r t  i n  I~igali w , e r e  a  
v e h i c l e  w o u l d  b e  h i r e d ;  a f t e r  a  s h o r t  v i s i t  t o  N .  R w a n d a  ( B u l e r a ) ,  
t h e  i n v e s t i g a t o r  sh~uld t r a v e l  E o u t h  b y  r o a j ,  v i a  Cyang~gu ( K i v u )  
a n d  K i t u n d o  ( R w e r u  a n d  G o h o b a )  t o  Buju~bura ( L .  T a n g a n y i k a ) .  
T h e r e  a r e  a p p a r e n t l y  n o  o b s t a c l E s  t o  m o v i n g  v e h i c l e s  b e t w e e n  
R w a n d a  a n d  B u r u n d i .  T h E  r o u t e  ~roposed, a s  w e l l  a s  c o v e r i n g  a l l  
t h e  d e s i r e d  s i t e s ,  w o u l d  a v o i d  t h e  c o n s i d e r a b l e  d i f f i c u l t i e s  o f  
o b t a i n i n g  t r a n s p o r t  i ,  B u r u n d i .  
A n y  n a t u r a l  e n e m i e s  c o l l E c t e d  w o u l d  b e  b r o u g h t  ba~k t o  ~airobi 
f o r  s t u d y .  C u l t u r e s  o f  H y d r i l 1 3  a r e  n o w  w e l l  e s t a b l i s , e d  u n j e r  
q u a r a n t i n e  a t  M u g u g a .  
2 .  P o s s i b l e  ~xtension o f  Projec~ 
F o l l o w i n g  t h e  c o n s i d e r a b l e  expendit~re o f  t i m e  a n d  m o n e l  
a l r e a d y  m a d e  o n  H y d r i l l a  s e a r c h e s  i n  E a s t  A f r i c a ,  i t  w o u l d  s e e m  
m o s t  i n a p p r o p r i a t e  t o  t e r m i n a t e  t h i s  p r o j e c t  i n  S e p t e m b e r  1 9 B 3 ;  
s o u r c e s  o f  H y d r i l l a  h a v e  n o w  b e e n  f o u n 9  a n d  s u b s t a n t i v e  p r o g r e s s  
m a y  n o w  b e  a n t i c i p a t e d .  W h i l s t  i t  i s  u n d e r s t o o d  t h a t  d i f f i c u l t i e s  
m a y  b e  e n c o u n t e r e d  i n  obtainin~ a  f u r t h e r  e x t e n s i o n  o f  t h e  p r o j e c t  
p e r i o d ,  i t  i s  f e l t  t h a t  t h i s  c o u l d  b e  j u s t i f i e d  i n  t e r n s  o f  t h e  
s p e c i a l  l o g i s t i c  a n d  t e c h n i c a l  p r o b l e m s  p r e v i o u s l y  e n c o L n t e r e d  
a n d  b e c a u s e  t h e s e  h a v e  n o w  b e e n  l a r g e l y  o v e r c o m e .  
I t  i s  a s s u m e d  t h a t  a  f u r t h E r  y e a r  o f  a c t i v i t y  o n  t h i s  
p r o j e c t  c o u l d  j e  s u s t E i n e d  o~t a f  f u n d s  a l r e a d y  a l l o c a t e d .  
R . H .  [ , - i a r k h a m , 
  
P r o j e c t  Ento~ologist,
 
C I B C  K e n y a  S t a t i o n . 
  
A p r i l  1 9 8 3 .  
. '  
, .  




A c k n o w l e d g e m e n t s  
T h i s  s t u d y  o n  t h e  ' B i o l o g i c a l  C o n t r o l  A g e n t s  o f  H y d r i l l a  
v e r t i c i l l a t a '  i s  b e i n g  c a r r i e d  o u t  w i t h  a  g r a n t  f r o m  U S D A / S E A  
F l o r i d a ,  u n d e r  a g r e e m e n t  n u m b e r  5 8 - 7 B 3 0 - 9 - 1 1 1 .  
W i t h  r e s p e c t  t o  t h e  s u r v e y s  r e p o r t e d  h e r e ,  i n  B u r u n d i  
g r a t e f u l  t h a n k s  a r e  d u e  t o  M r  B .  N y a k a g e n i ,  D i r e c t e u r  d e s  
E a u x  e t  F o r e t s ,  f o r  p e r m i s s i o n  t o  p u r s u e  t h i s  s t U d y  o n  L a k e  
T a n g a n y i k a ,  f o r  m a k i n g  a v a i l a b l e  D e p a r t m e n t  f a c i l i t i e s ,  
i n c l U d i n g  t h e  u s e  o f  a  b o a t  a n d  o u t b o a r d  e n g i n e ,  f o r  t h e  
a s s i s t a n c e  o f  d e p a r t m e n t a l  s t a f f ,  a n d  f o r  h i s  p e r s o n a l  i n t e r e s t  
i n  t h e  s t u d y .  
I n  R w a n d a ,  I  w o u l d  l i k e  t o  t h a n k  M r  R . P .  B i r o l i ,  D i r e c t e u r  
d e s  E a u x  e t  F o r e t s ,  a n d  M r  J .  R u r e m e s h a ,  i n  c h a r g e  o f  f i s h e r i e s ,  
f o r  t h e i r  h e l p f u l  a d v i c e  a n d  i n f o r m a t i o n ,  i n t r o d u c i n g  m e  t o  t h e  
m a n y  w a t e r w a y s  o f  R w a n d a .  S p e c i a l  t h a n k s  a r e  a l s o  d u e  t o  M r  V •  
F r a n k  o f  t h e  P e c h e r i e  I h e m a  f o r  h i s  g e n e r o u s  a s s i s t a n c e  w i t h  
s e a r c h e s  o f  L a k e  I h e m a  a n d  s i t e s  i n  t h e  S o u t h  o f  t h e  c o u n t r y .  
F i n a l l y ,  i n  U g a n d a  I  w o u l d  l i k e  t o  o f f e r  s i n c e r e s t  t h a n k s  
t o  D r  A . W .  K u d h o g a n i a ,  D i r e c t o r ,  U g a n d a  F r e s h w a t e r  F i s h e r i e s  
R e s e a r c h  I n s t i t u t e ,  J i n j a ,  f o r  m a k i n g  a v a i l a b l e  t h e  u s e  o f  
I n s t i t u t e  f a c i l i t i e s ,  a n d  t o  h i m  a n d  m a n y  m e m b e r s  o f  h i s  s t a f f  
f o r  t h e i r  i n v a l u a b l e  a d v i c e  a n d  p r a c t i c a l  h e l p  w i t h  t h e  l a k e  
s u r v e y s ;  s p e c i a l  t h a n k s  a r e  d u e  t o  M r  S .  M u n g o m a  f o r  a r r a n g i n g  
a n d  e n e r g e t i c a l l y  p a r t i c i p a t i n g  i n  a l l  t h e  f i e l d  w o r k .  T h e  
g e n e r o u s  h e l p  o f f e r e d  b y  a l l  a t  U F F R O  w a s  e s p e c i a l l y  t o  b e  
a p p r e c i a t e d  i n  t h e  d i f f i c u l t  c i r c u m s t a n c e s  u n d e r  w h i c h  t h e y  a r e  
w o r k i n g .  
R . H .  M a r k h a m , 
  
C I B e  K e n y a  S t a t i o n . 
  
C i r c u l a t i o n  
c c  T . D .  C e n t e r ,  U S D A / S E A ,  F l o r i d a  
F . D .  B e n n e t t ,  C I B C  T r i n i d a d  
D . J .  G r e a t h e a d ,  C I B C  U K  
R . P .  B i r o l i ,  E a u x  e t  F o r e t s ,  R w a n d a  
B .  N y a k a g e n i ,  E a u x  e t  F o r e t s ,  B u r u n d i  
A . W .  K u d h o g a n i a ,  U F F R O ,  U g a n d a  
V .  F r a n k ,  ? e c h e r i e  I h e m a ,  R w a n d a  









A p p e n d i .  - O u t l i n e  S c h e d u l e :  B u r u n d i ,  R w a n d a  a n d  U g a n d a  
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~airobi-Kigali-Bujumburab y  a i r ;  c o n t a c t  B . N y a k a g e n i , %  
D i r e c t e u r  d e s  E a u x  e t  F o r e t s ;  H y d r i l l a  f o u n d ,  B u j u m o u r a .  
9 / 2  
L a k e  s e a r c h ,  B u j u m b u r a ;  c o l l e c t  a n d  s o r t  H y d r i l l a  s a m p l e s .  
1 0 / 2  
D i s c u s s i o n s ,  B . N y a k a g e n i ,  E a u x  e t  F o r e t s ,  H .  F i s h e r ,  U S A l D ,  
K . T i l f o r d ,  P e a c e  C o r p s ,  &  A . A u t r i q u e ,  I S A B U ;  a r r .  t r a n s p o r t .  
1 1 / 2  
S u r v e y  l a k e  s h o r e  b y  r o a d  s o u t h w a r d  t o  R u m o n g e .  
1 2 / 2  
A r r a n g e  f o r  r e t u r n  v i s i t ;  B u j u m b u r a - K i g a l i  b y  a i r .  
1 3 / 2  
( S u n d a y )  P a p e r w o r k  &  b a c k g r o u n d  r e a d i n g .  
1 4 / 2  D i s c u s s i o n s :  J . R u r e m e s h a ,  i / c  f i s h e r i e s , E a u x  e t  F o r e t s ,  J .  
O l s e n ,  U S A I D ;  c o n t a c t  O T P N ;  t o  L a k e  I h e m a  b y  r o a d .  
1 5 / 2  
P e c h e r i e  l h e m a ;  d i s c u s s i o n :  V .  F r a n k ,  i / c  P e c h e r i e j  
b o a t  s e a r c h  o f  l a k e  a n d  p a r t  o f  A k a g e r B  r i v e r .  
1 6 / 2  B y  r o a d  I h e m a - K i g a l i - B u t a r e - G i s a g a r a ,  s e a r c h i n g  e n  r o u t e .  
1 7 / 2  
l S A R  f o r  h e r b a r i u m  r e c o r d s ;  r e t u r n  t o  I h e m a j  s e a r c h  d a m s .  
1 8 / 2 	  
l h e m a  t o  K i g a l i ;  a r r a n g e  c a r  h i r e ;  ~igali-Kibuye ( L .  K i v u ) .  
1 9 / 2  
S e a r c h  l a k e  s h o r e ,  K i b u y e  s o u t h w a r d ,  b y  r o a d .  
2 0 / 2  
S e a r c h  K i b u y e  a r e a ;  p r e p a r e  p l a n t  s p e c i m e n s .  
2 1 / 2 	  
I n t e r v i e w  f i s h e r m e n ,  f u r t h e r  s e a r c h e s ;  K i b u y e - K i g a l i .  
2 2 / 2 	  
D i s c u s s i o n :  R . P . B i r o l i ,  D i r e c t e u r  d e s  E a u x  e t  F o r e t s ;  
K i g a l i - N a i r o b i  b y  a i r .  
2 8 / 2  
P r e p a r a t i o n s  a t  M u g u g a ;  N a i r o b i - E l d o r e t  b y  r o a d .  
1 / 3  
E l d o r e t - M a l a b a ( f r o n t i e r ) - J i n j a  b y  r o a d .  
2 / 3  
D i s c u s s i o n s :  A . K u d h o g a n i a ,  D i r e c t o r , &  s t a f f ,  U F F R O ;  
v i s i t  M a s e s e  f i s h  l a n d i n g  b y  r o a d ;  a r r a n g e  b o a t  h i r e •  
3 / 3 	  B o a t  s e a r c h ,  f a r  s h o r e  o f  J i n j a  i n l e t  a n d  off~3hore i s l a n d ;  
r e t u r n  t o  M a s e s e  b y  r o a d .  
4 / 3  
B o a t  s e a r c h ,  s w a m p s  n e a r  M B s e s e ;  d i s c u s s i o n s  a t  U F F R O .  
5 / 3  R o a d  v i s i t  t o  B u l u b a  a n d  B u g a d i  l a n d i n g s ,  S .  B u s o g a .  
6 / 3 	  R o a d  v i s i t  t o  T e r i n y i ,  K i o g a  s w a m p s ;  p r e p a r e  s p e c i m e n s .  
7 / 3 	  P r e p a r a t i o n s ,  v i s i t  t o  D i s t r i c t  C o m m i s s i o n e r s  e t c . ;  
b y  r o a d  t o  B u k u n g u ,  L a k e  K i o g a .  .  
~ 
8 / 3  
B o a t  s e a r c h  o f  L a k e  K i o g a ;  c o l l e c t  H y d r i l l a  e t c .  
9 / 3  
S o r t i n g  p l a n t  s a m p l e s ,  p r e p a r a t i o n  o f  s p e c i m e n s .  
1 0 / 3 	  
C o m p l e t e  l a b  w o r k ;  a r r a n g e m e n t s  f o r  e e t u r n  v i s i t ;  
J i n j a - M a l a b a - E l d o r e t  b y  r o a d .  
1 1 / 3 	  
E l d o r e t - N a i r o b i  b y  r o a d ;  s e t  u p  l a b o r a t o r y  c u l t u r e s .  
R . H .  t - 1 a r k h a m 
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